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[57] ABSTRACT 

A method and apparatus for establishing communica- 
tion paths includes a portable transceiver carried or 
worn by a company representative, for communicating 
in a wireless mode of operation with a stationary base 
station, thereby enabling the representative to move 
freely about for performing multiple tasks. A plurality 
of customer stations outside of the company building 
arc connected electrically to the base station, which 
includes a switching arrangement to select an individual 
one of the customer stations for connection to a base 
station transceiver. The portable transceiver includes a 
single input device in the form of a push button paging 
switch for each customer station. The single device 
causes a customer station to be selected, a communica- 
tion link to be established and terminated, and controls 
both the customer and the representative audible com- 
munications. 

11 Claims, 10 Drawing Sheets 
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so that he or she could perform other tasks, when assist- 
METHOD AND APPARATUS FOR ance is not required by the drive up customers. Addi- 

ESTABLISHING COMMUNICATION PATHS tionally, the representative, such as a bank teller, would 
WITH REQUESTING CUSTOMER STATIONS be able to assist other tellers within the bank, and thus, 

5 a fewer number of tellers would be required during 
CROSS-REFERENCE TO RELATED APPLI- certain banking hours. 
CATIONS However, when employing a wireless communica- 

This is a continuation-in-part of U.S. patent applica- tion system, such as a short range radio frequency sys- 
tion Sen No. 07/600,307, filed Oct. 19, 1990 entitled tern, it can be a complex matter to enable the rcprescnta- 
"METHOD AND APPARATUS FOR ESTAB- 10 tive to communicate via wireless audio links to a rela- 
LISHING WIRELESS COMMUNICATION WITH tively large number, such as ten, remote customer sta- 
MULTTPLE CUSTOMER STATIONS." tions, from a single transceiver used by the representa- 

TPrwMir a t t7tt?t n ** vc ' * n ^ rc 8 ar< ^ ten au dio links must somehow be 

TECHNICAL FIELD switched to the representative's transceiver selectively, 

The present invention relates in general to a method 15 under the control of the representative, 

and apparatus for multiple customer station wireless The problem is compounded by the fact that such a 

communication. More particularly, the present inven- system should ordinarily be a half duplex system, and 

tion relates to such a method and apparatus for use in thus controls are required for each station as well as the 

commercial businesses, such as banks, to enable a repre- representative transceiver to enable the representative 

sentative of the business to communicate with a number 20 to communicate to the remote drive up station in a half 

of customers seated in vehicles. duplex mode of operation. Thus, such an arrangement 

DArvri) ™ A D - would be unduly expensive to manufacture, and awk- 

BACKGROUND ART wafd tQ use 

Audio communication systems are well known for Therefore, it would be highly desirable to have a 
certain commercial applications. For example, such 25 wireless communication system suitable for use in a 
systems have gained wide spread recognition in drive multiple customer station, drive up commercial busi- 
up bank teller systems to facilitate banking transactions. ness. Such a system should enable the representative to 
In such systems at a bank, a customer drives a vehicle communicate selectively with each one of a plurality of 
up to one of a group of remote customer stations, for remote customer stations, in a convenient to use man- 
transacting business without entering the bank building. 30 ner, employing a wireless communication, such as a half 
The customer stations are disposed adjacent to individ- duplex arrangement. 

"^iS' between the bank teller and the DISCLOSURE OF INVENTION 

customer are accomplished via a communication sys- Therefore, the principal object of the present inven- 
tem. 35 tion is to provide a new and improved method and 

The system typically may include microphones and apparatus for providing wireless communication be- 
speakers, which are positioned at each one of the cus- tween a company representative, and a plurality of 
tomer stations, and which are connected to communi- remote customer stations, in a convenient manner, 
cate with a microphone and a speaker used by a bank Another object of the present invention is to provide 
representative, such as a teller, inside the bank building. 40 a new and improved method and apparatus, to enable 
The customers have communicated through the repre- the company representative to move freely about to 
sentative's speaker, which enables the representative to perform other tasks. 

hear the requested assistance needed for the banking Briefly, the above and further objects and features of 
transactions. However, other nearby persons, including the present invention are realized by providing a 
customers and strangers, can overhear the sometimes 45 method and apparatus for enabling wireless audio corn- 
private and confidential communications from the cus- munication to be established between a company repre- 
tomers outside the building at the remote customer sentative, and individual ones of customer stations. The 
station. Such a situation is, of coarse, unwanted and system is relatively easy and convenient to use. 
undesirable, because any customer has a right to expect A wireless method and apparatus includes a portable 
a certain amount of privacy during such banking trans- 50 transceiver carried or worn by a company representa- 
ac tions. tive, for communicating in a wireless mode of operation 

Another disadvantage associated with prior known with a stationary base station, thereby enabling the 
systems, is that the representative is required to remain representative to move freely about for performing 
at the microphone, in the event that one or more of the multiple tasks. A plurality of customer stations outside 
customers may want to communicate from the various 55 of the company building are connected electrically to 
drive up customer stations. However, since the drive up the base station, which includes a switching arrange- 
customers do not always require assistance in their ment to select an individual one of the customer stations 
transactions, the representative can remain idle for long for connection to a base station transceiver. The porta- 
periods of time. Such idle time is wasteful and unpro- ble transceiver includes a single input device in the form 
ductive, since the representative could otherwise oc- .60 of a push button paging switch for each customer sta- 
cupy his or her time productively by performing tasks tion. The single device causes a customer station to be 
during such time when there is no request for assistance selected, a communication link to be established and 
from the remote stations. terminated, and controls both the customer and the 

One possible solution would be to employ a wireless representative audible communications, 
communication system, where the representative uses 65 The inventive method and apparatus are adapted to 
headphones for private communication with the drive be used in a drive up bank teller system or similar corn- 
up customers. It would be important that such a system mercial establishments, having a multiple number of 
would enable the representative to move freely about, drive up lanes. The plurality of substantially similar 
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physically spaced-apart remote customer drive up sta- 
tions are positioned adjacent to individual ones of the 
drive up lanes. Each of the remote stations includes a 
call button for enabling a customer at a drive up station 
to request communications with the operator of the 5 
communication unit, and a speaker/microphone assem- 
bly for permitting the customer to transmit verbal mes- 
sages to the operator of the communication unit. 

In operation, to select a desired customer station and 
to establish an audible communication path with an 10 
individual selected one. of the remote customer drive up 
stations, the company service representative, such as a 
bank teller in a banking system, depresses a correspond- 
ing one of the paging switches for a period of time 
exceeding a certain predetermined duration. When the 15 
representative releases the paging switch, the customer 
at the selected drive up station is able to speak into a 
speaker/microphone assembly at the station to transmit 
a verbal message to the representative. The representa- 
tive again depresses the paging switch, and maintains it 20 
closed, to permit the representative to speak to the 
customer. 

This process is repeated until the representative ter- 
minates the communication. To terminate the commu- 
nication, the representative depresses the selected pag- 25 
ing switch for a different period of time, not exceeding 
the predetermined duration. When the representative 
releases the paging switch, the communication path is 
terminated. The method of shon range wireless com- 
munication between the communication unit trans- 30 
ceiver and the base station can be either a half duplex 
radio frequency system, or a half duplex optical wave- 
length system. 

BRIEF DESCRIPTION OF DRAWINGS 35 

The above mentioned and other objects and features 
of this invention and the manner of attaining them will 
become apparent, and the invention itself will be best 
understood by reference to the following description of 
the embodiment of the invention in conjunction with 40 
the accompanying drawings, wherein: 

FIG. 1 is a block diagram of a short range communi- 
cation system, which is constructed in accordance with 
the present invention, and which shows a base station 
interposed between a group of remote customer station 45 
and a customer service representative having a portable 
transceiver; 

FIG. 2 is a block diagram of the base station of FIG. 

i; 

FIGS. 3A and 38 are symbolic block diagrams of the 30 
base station transceiver control and transceiver of FIG. 
2; 

FIGS. 4A and 4B are symbolic block diagrams of the 
base station control logic of FIG. 2; 

FIG. 5 is a symbolic block diagram of one of the 55 
communication unit of FIG. 1; and 

FIGS; 6A-6E are symbolic block diagrams of the 
communication unit of FIG. 5. 

BEST MODE FOR CARRYING OUT THE „ 
INVENTION 

Referring now to the drawings and more particularly 
to FIG. 1 thereof there is illustrated a half duplex short 
range communication system 10, which is constructed 
in accordance with the present invention, and which is 65 
adapted for use as an intercom system. Thus, the system 
10 can be used in banking system other similar industries ' 
requiring short range remote communications between 
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a service representative and a plurality of remote cus- 
tomers. 

While the preferred form of the present invention is 
designed to be used in a banking system for audible 
communications, it will become apparent to those 
skilled in the art that the principles of the present inven- 
tion may be employed for other applications as well. 
For example, such as fast food restaurants where orders 
are taken from customers in a drive through system. 

The system 10 generally includes a single base station 
or unit 12 for interconnecting in radio frequency com- 
munication a customer service representative 30 with a 
group of similar remote units or customer stations, such 
as the remote units 14 and 16. While only two remote 
units 14 and 16 are shown for illustrating purposes, it 
will become clear to those skilled in the art that many 
more remote units may also be used. 

Each of the customer stations 14 and 16 are electri- 
cally coupled to the base station 12 and include a spea- 
ker/microphone unit, such as units 18 and 20 respec- 
tively. Although the speaker/microphone units are 
shown as single assemblies in the preferred embodiment 
it should be understood that separate speaker and mi- 
crophone units could be used in lieu of the single assem- 
blies. 

In order to enable the customer service representa- 
tive 30 to be alerted whenever a customer drives into 
the customer stations 14 or 16 in a vehicle (not shown), 
each of the customer stations 14 and 16 include a drive 
up loop, such as loops 22 and 24 respectively. Each of 
the customer stations 14 and 16 also include a call initia- 
tion button or switch, such as buttons 26 and 23 respec- 
tively, for enabling a customer to request service from 
the customer service representative 30. The speaker/- 
microphone unit, and call button of each respective 
station 14 and 16 are disposed on speaker posts (not 
shown) conveniently located adjacent the respective 
drive up loops 22 and 24 in the vehicle lanes designated 
as "A" and "B" respectively associated with each re- 
spective station 14 and 16. 

The base station 12 (FIG. 2) includes a transceiver 
control and transceiver board 30 for radio frequency 
communications with a portable communication unit 34 
and a control logic board 31 for controlling the commu- 
nication path between the communication unit 34 to and 
from each remote station, such as stations 14 and 16. 
The transceiver board 30 and control logic board 31 are 
interconnected by a board connector 32. The communi- 
cation unit 34 has a belt B and is adapted to be carried 
around the waist of the customer service representative 
30. The communication unit 34 is electrically coupled to 
a headset 36 for establishing two way voice communi- 
cation with the customer service representative 30. 

The communication unit 34 includes a switching 
arrangement, shown generally at 38, for enabling the 
customer service representative 30 to selectively estab- 
lish a communication link with a desired one of the 
remote customer stations. In this regard, the switching 
arrangement include a set of paging switches, such as 
switches 38A and 38B for allowing the customer ser- 
vice representative 30 to selectively establish a commu- 
nication link with a desired one of the remote customer 
station 14 and 16 respectively. When the customer ser- 
vice representative 30 establishes voice communication 
with a desired one of the remote customer stations, each 
of the other remote customer stations are inhibited from 
receiving the communications between the selected 
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remote customer stations and the customer service rep- quency signals. As best seen in FIGS. 4A and 4B, the 
resentative 30. control logic board 31 of the base station 12 is wired 
Considering now the communication path between electrically to the customer stations 14 and 16 by cables 
one of the remote customer stations, such as location 14 14A, B, C and 16A, B, C respectively; 
and the base station 12, assume a customer drives his or 5 Considering now the transceiver control and trans- 
her vehicle (not shown) to the customer station 14. ceiver 30 in greater detail with reference to FIGS.. 2, 3 
When the vehicle is disposed opposite the drive up loop and 4, the transceiver control and transceiver 30 pro- 
22, the loop 22 generates a signal which is coupled to cesses communication signals between the customer 
the base station 12. This signal is coupled to the base stations 14 and 16 and the portable communication unit 
station 12 on a conductor 14C and is used by a vehicle 10 34 carried by the service representative 30. In this re- 
detector assembly 25 (FIG. 4A) to cause, in turn, a tone gard, the transceiver control and transceiver 30 in- 
signal to be generated for alerting the customer service eludes a transceiver 41 that is electrically coupled to the 
representative 30 that a customer is present and may antenna 33 by a pair of transmission cables 33 A and 33B 
require service. The drive up loop 22 and vehicle detec- respectively. Cable 33A carries the signals received by 
tor 25 are conventional, such as a model 3630314 sold 15 antenna 33 while cable 33B carries transmission signals 
and manufactured by Indicator Control Corporation, or to the antenna 33. 

model 93501 sold by Detector Systems. When a cus- As best seen in FIG. 3B, the transceiver 41 converts 
tomer vehicle is present at the remote location 14, the the signals received on cable 33A into a message signal 
loop 22 generates an enablement signal for alerting the on conductor 41A generally indicated as RX AUDIO, 
service representative 30 that a vehicle is present. The 20 The transceiver 41 also converts message signals pro- 
customer may also, if desired, initiate a non-verbal com- cessed by the base station 12 into radio frequency sig- 
munication with the customer service representative 30 nals. These message signals are coupled to the trans- 
fer the purpose of requesting verbal communications. ceiver 41 on conductors 49A and 58A respectively. 

In this regard, if the customer at station M A" requires These message signals are generally indicated as TX 

assistance, the customer may activate the call button 26 25 AUDIO and TX TONE respectively. The TX AUDIO 

which generates a signal indicative of a request for and TX TONE signals are considered INBOUND sig- 

service. This request signal is also coupled to the base nals to the customer service representative 30, while the 

station 12 and is used to cause, in turn, a second and RX AUDIO signal is considered an OUTBOUND sig- 

distinctly different tone signal to be generated inform- nal to either the customer station 14 or the customer 

ing the customer service representative 30 that a cus- 30 station 16. As will be explained hereinafter in greater 

tomer requires assistance. When the service representa- detail, the RX AUDIO signal includes both a message 
tive 30 receives the request signal, the representative signal and a sub-audible tone signal. The sub-audible 
activates the paging switch 38A and transmits an intelli- tone signal is generated by the communication unit 34 

gent message to the customer. For example, the repre- and enables the service representative 30 to selectively 

sentative could say "good morning, how may I help 35 switch or direct the message signals to a desired one of 

you?" the customer stations, such as stations 14 and 16. 

When the customer representative 30 actuates the The transceiver control and transceiver 30 includes a 
paging switch 38A a given sub-audible tone signal is message switching arrangement, shown generally at 44 
transmitted to the base station 12. Upon receipt of this (FIG. 3A and 3B) for helping to direct the OUT- 
sub-audible tone signal, the base station 12 immediately 40 BOUND message signal to a selected one of the dis- 
establishes a voice communication path by connecting tomer stations. An inhibit circuit, shown generally at 46 
the base station voice communication path to the re- (FIG. 3A), permits verbal messages transmitted by the 
mote customer station requesting assistance. When the customers (not shown) at station 14 and 16 to be 
customer service representative 30 releases the switch blocked selectively from transmission to the customer 
38 A, a communication path between the customer and 45 service representative 30 until the service representa- 
the customer representative 30 is established allowing tive 30 enable the customer station INBOUND commu- 
the customer to establish voice communication with the nication path to the communication unit 34. In this 
representative 30 via his or her microphone/speaker. If regard, it should be understood that although verbal 
the representative 30 need to communicate further in- messages are blocked except from the customer station 
formation to the customer, the representative again 50 selected, vehicle present tone signals, indicating the 
depress the switch 38A and communicates with the presence of a customer's vehicle and call tone signals 
customer. When the representative 30 has completed indicating that a customer requires assistance are not 
his or her communications, the representative 30 de- blocked. Thus, the customer service representative 30 
presses and releases the switch 38A in a rapid manner can always be aware whether or not a customer is pres- 
which terminates the communication path with the 55 cnt at the customer station and whether the customer 
customer at station 14. As will be explained hereinafter requires assistance. 

in greater detail, this voice connection will remain es- In order to enable the service representative 30 to 
tablished until either the vehicle leaves the remote cus- verify that his or her message signal has been received 
tomer station, or the customer service representative 30 by the base station 12,.the transceiver control and trans- 
establishes a communication path with a different se- 60 ceiver 30 includes a retransmit circuit, shown generally 
lected party. at 42. The retransmit circuit 42 causes the audio mes- 
Considering now the base station 12 in greater detail sage signals received from the service representative 30 
with reference to FIGS. 1, 2, 3 and 4, the base station 12 to be transmitted back to the service representative 30 
transmits and receives half duplex radio frequency com- so the audio message may be heard in a speaker or ear- 
munication signals to and from the portable communi- 65 piece 276 mounted on the headset 36 worn by the cus- 
cation unit 34 carried by service representative 30. In tomer service representative 30. 
this regard, the base station 12 includes a short range Considering now the control logic 31 in greater detail 
antenna 33 for transmitting and receiving radio fre- with reference to FIGS. 2, 4A and 4B, the control logic 
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31 is coupled between the transceiver control and trans- amplitude over the given duration, an oscillator 53 and 
ceiver 30 via the board connector 32 designated as J4 an envelope, generator 54 for producing distinct and 
and the individual customer stations 14 and 16 via the separate sub-audible tone signals for each respective 
cables 14A-C and 16A-C respectively. As best seen in customer station 14 and 16, and a vehicle present tone 
FIG. 4, the control logic 31 generally comprises an *'A*' 5 level circuit 55 for controlling the static sub-audible 
station control 102 and a "B" station control 104 for tone level of the vehicle present tone signal. The input 
processing communication signals from the respective to the tone duration timer 51 and tone attack timer 52 is 
stations 14 and 16 to the transceiver control and trans- the vehicle tone enable signal on conductor 50A re- 
ceiver 30. The control logic 31 also includes a speaker/- ceived from the control logic 31 via pin 6 of the J4 
microphone control 106 for electrically coupling audio 10 connector. The outputs of the tone duration timer 51 
signals to and from the customer stations 14 and 16 and and tone attack timer 52 are coupled to the tone oscilla- 
the transceiver control and transceiver 30 and for gen- tor 53 and envelope generator 54 respectively on con- 
erating a system active signal indicative that one of the ductors 51A and 52. A tone select signal designated as B 
customer station speaker/microphone assemblies has tone frequency /not A tone frequency is coupled to the 
been enabled by the customer service representative 30. 15 select input of oscillator 53 on a conductor 103a via J4 
Considering now the INBOUND communication pin 14. The output from the tone duration timer 51 is 
paths to the customer service representative 30 in also coupled by a conductor 51B to an OR gate 57B 
greater detail with reference to FIGS. 1-4, there are whose output is connected to a tone encoder 58 for 
four INBOUND communication signals transmitted to generating the TX TONE signal. In this regard, when- 
the communication unit 34 including a tone signal indie- 20 ever the tone duration timer produces a logical high 
ative that a customer at one of the stations 14 or 16 is signal, the OR gate 57B will be enabled thus allowing 
requesting service; a vehicle present tone signal indica- the tone encoder 58 to pass the sub-audible tone signal 
tive that a vehicle is present at one or both of the respec- to the transceiver 41. 

tive customer stations 14 and 16; and two audio message The tone oscillator 53 and envelope generator 54 are 

signals: (1) a feedback or retransmit audio signal, to the 25 interconnected via conductor 53A. The output of the 

customer service representative 30, repeating the verbal envelope generator 54 is connected to the vehicle pres- 

message of the representative 30 so he or she can verify ent tone level network 55 via a conductor 54A, while 

that his or her verbal message has been received by the the output of network 55 is connected to summer 47 by 

base station 12; and (2) an inbound audio signal indica- a conductor 55A. 

tive of the verbal message from one or the other of the 30 Considering now the message switching arrangement 

respective customer stations 14 and 16. 44 and its relationship to the INBOUND AUDIO signal 

Considering now the retransmit audio inbound signal in greater detail with reference to FIGS. 3A and 3B, the 
with reference to the retransmit circuit 42 in greater arrangement 44 generally, comprises an "A" tone sub- 
detail with reference to FIG. 3B, each verbal message audible decoder 61 and a "B" tone sub-audible decoder 
received from the customer service representative 30 35 62 for decoding sub-audible tone signals received from 
via the communication unit 34, is coupled from the the communication unit 34. The sub-audible tone signals 
transceiver 41 to an audio gate 45, via the conductor received from unit 34 are utilized to switch the massage 
41 A. As best seen in FIG. 3B, the audio gate 45 is con- channel between stations 14 and 16 respectively and to 
trolled by an OR gate 44b whose output is connected to switch between INBOUND and OUTBOUND mes- 
the control input of gate 45. OR gate 44b has two inputs, 40 sage signals. The arrangement 44 also includes a high 
one from the tone duration timer 51 on a conductor Sid pass filter 63 for filtering the message signal RX 
and the other from NOR gate 56. Whenever the output AUDIO from the output of transceiver 41. The output 
of OR gate 44b is a logical high the gate 45 is disabled from transceiver 41 is coupled to the decoders 61 and 62 
and may not pass audio signals. The output of the audio and the high pass filter 62 oh the conductor 41B. 
gate 45 is connected to a summer 47 via a conductor 45 In operation each message signal transmitted by the 
45A for summing various ones of the inbound commu- communication unit 34 is accompanied by a sub-audible 
nication signals into a single inbound signal designated tone. The sub-audible tone is decoded by the respective 
as TX AUDIO. The output of the summer 47 is con- tone decoders 61 and 62. If the received sub-audible 
nected via a connector 47A to a high pass filter 48 for tone is decoded by the "A" tone decoder 61 for exam- 
eliminating any spurious noise from the inbound signal. 50 pie, its output signal will go to a logical low level caus- 
In order to control the transmission level of the signal ing a communication path to be established with station 
passed by the high pass filter 48, the output of filter 48 14. A pair of invertors 64 and 65 are coupled to the 
is connected to a level control circuit 49 by a conductor normal high output signals of decoders 61 and 62 re- 
48A. The output of the level control circuit 49 is con- spectively via a pair of conductors 61 A and 62A respec- 
nected to the input of transceiver 41 for transmitting the 55 tively. The output of high pass filter 63 is connected via 
received verbal message back to the service representa- a conductor 63A to the audio gate 66 for passing the 
tive 30. OUTBOUND AUDIO signal to the speaker/micro- 

Considering now the vehicle present tone signal in phone assemblies 18 and 20. The output of the audio 

greater detail, with reference to FIG. 3B, a tone genera- gate 66 is enabled by the OR gate 59B whose output is 

tor 50 for producing a vehicle present tone indicative of 60 connected to gate 66 by a conductor 59C. The OR gate 

a vehicle being present at either one of the respective 59B has two inputs, one from the output of inverter 65 

stations 14 and 16 is coupled between the summer 47 (DECODE B) via the conductor €Sb and another from 

and a tone control circuit 104A (FIG. 4B) for producing the output of the inverter 64 (DECODE A) via a con- 

a vehicle tone enable signal. The tone control circuit ductor 64b. The OR gate S9b controls the audio gate 66. 

104A is part of the control logic 31. The tone generator 65 In this regard, whenever the OR gate 596 goes to a 

50 generally comprises a tone duration timer 51 for logical high the audio gate 66 is enabled and audio 

producing a tone signal having a given duration, a tone signal will be able to be passed on the OUTBOUND 

attack timer 52 for causing the tone signal to decay in communication path. 
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The output of audio gate 66 is coupled via a conduc- : the decode A signal or the decode B signal goes to a 

tor 66A to a level control circuit 67 for controlling the logical high indicating that the service representative 30 

amplitude of the OUTBOUND AUDIO signal. The has enabled one of the customer stations to receive a 

output of level control 67 is connected to a power am- verbal message via its speaker/microphone assembly, 

plifier 68 via a conductor 67A for amplifying the audio 5 When the service representative releases the activated 

signal. The amplified OUTBOUND AUDIO signal is paging switch (38A, 38B) the output of OR gate 79A 

connected to a relay 69 for permitting the OUT- gives to a logical low causing the output of invertor 

BOUND AUDIO signal to be coupled to the control 79D to go to a logical high, When the output of invertor 

logic 31. 79D is high the relay driver 79B is deactivated causing 

From the foregoing it should be understood that 10 the relay 69 to switch the signal path from the OUT- 

when the service representative 30 releases the acti- BOUND mode to the INBOUND mode, 

vated paging switch 38A or 38B the associated decode As best seen in FIG. 3A, the INBOUND PATH 

signal (DECODE A or DECODE B) will go to a logi- includes the preamplifier 72, a filter 74, a limiter 76 and 

cal low. This in turn will cause the output of OR gate the audio gate 78 which are all connected in series. The 

59B to go to a logic high level, disabling audio gate 66 15 output of preamplitier 72 is connected to the input of 

from passing any further audio signals. the filter 74 by a conductor 72a. The limiter 76 is cou- 

For the purpose of controlling the INBOUND sig- pled between the output of filter 74 and the input to 

nals,.the inhibit circuit 46 controls the operation of an audio gate 78 by conductors 74* and 76a respectively, 

audio gate 78 whose output signal is designated INr The output of the audio gate 78 is connected to the 

BOUND AUDIO and is received from the customer 20 summer 47 by a conductor 78A. 

stations 14 and 16 respectively. Considering now the "A" station control circuit 102 

Considering now the inhibit circuit 46 in greater de- in greater detail with reference to FIG. 4A, the control 
tail with reference to FIGS. 3 A and 3B t the inhibit circuit 102 includes a pair of latches 91 and 92 for latch- 
circuit 46 generally comprises an audio control arranger ing the call signal and vehicle detection signal received 
ment 71 for enabling the INBOUND AUDIO signal to 25 from customer station 14 via cables 14B and 14C respec- 
be coupled to the summer 47 and an encoder arrange- tively. Latch 91 is set via an AND gate 93 whose output 
ment 77 for generating the TX SUB-AUDIBLE TONE is coupled to latch 91 via a conductor 93 A. AND gate 
signal coupled to the transceiver 41. 93 has two inputs, the call signal produced when a 

The audio control arrangement 71 includes an AND customer at station 14 depresses the call button. 26 and 

gate 75 having two inputs. One input is from the output 3D an enable tone "A" input signal coupled to gate 93 via 

of an invertor 73 via a conductor 73A. The input to connector 27 A. In this regard, whenever the customer 

invertor 73 is SYSTEM ACTIVE coupled from the .. depresses the call button 23 and the enable tone input 

control logic 31 via a conductor 127A through the J4 signal is a logic high or "1", the output of AND gate 93 

convenor (pin 4). As will be explained hereinafter in will go to a logical high causing the latch 91 to be set. 

greater detail the SYSTEM ACTIVE signal is nor- 35 The enable "A" tone signal on conductor 27A is used 

mally a logical high whenever the system is not active when more than two remote customer stations are in- 

and will go to a logical low level whenever the service eluded in the system. In this regard, as the preferred 

representative 30 depresses one or the other of the pagr embodiment of the present invention includes only two 

ing switch 38A, 38B for longer than 0.5 seconds and a remote customer stations, the enable "A" tone signal is 

vehicle is present at one of the customer stations 14, 16. 40 not required and thus, is always a logical high. 

The other input to AND gate 75 is coupled to the out- The output from latch 91 is coupled to an AND gate 

put of the NOR gate 56 via a conductor 56A. The oper- 96 via a conductor 91A. The AND gate 96 has two 

ation of NOR gate 56 has been explained previously. It inputs, one from the latch 91 and the other on conduc- 

should be understood that the output of AND gate 75 tor 27B from an OR gate 27C whose output signal is a 

will be a logical high when the service representative 30 45 logical high whenever customer station 16 is not busy, 

releases the activated paging switch (38 A, 38B) and a This signal is indicated as "B" tone not busy. The output 

vehicle is present at one of the customer stations 14 and of AND gate 96 is coupled via a conductor 96A to a one 

16. The output of AND gate 75 is coupled to the audio shot timer 97 having an output signal with a 2.2 second 

gate 78. In this regard, if the output of AND gate 75 is duration. The output of the timer 97 is coupled to the 

a logical high, the audio gate 78 is enabled and can pass SO reset input of latch 91 via a conductor 97A. In this 

signals received from the control logic 31. regard, when the output of timer 97 goes to a logical 

The inhibit circuit 46 also includes an OR gate 79A, high, it immediately resets latch 91 causing the output 

an invertor 79D, a relay driver 79B, and a relay 69 of AND gate 96 to go to a logical low. The output of 

which are all connected in series. Relay 69 under the timer 97. is also coupled to an OR gate 100 via a conduc- 

control of the relay driver 79B causes the communica- 55 tor 97B. The OR'gate 100 will therefore go to a logical 

tion path to the control logic 31 to be switched between high for 2.2 seconds whenever the one shot 97 is set. As 

the INBOUND signal path and the OUTBOUND sig- best seen in FIG. 4A, the reset output of one shot 97, is 

nal path. If the signal path is in an OUTBOUND mode, designated not A TONE 1 is connected by a conductor 

the signals from the power amplifier 68 are coupled to 97C to the input of an OR gate 29C. The output of OR 

a selected speaker/microphone 18, 20. If the signal path 60 gate 29C is designated as "A TONES NOT BUSY" and 

is an INBOUND mode, the signals from the selected is a logical high whenever customer station 14 is not 

speaker/microphone 18/20 is coupled to the prearopli- busy. 

fier 72. As best seen in FIG. 3 A, the output of relay The OR gate 100 forms part of the tone control 104A 

driver 79B is coupled to the control input of relay 69 via for generating the vehicle tone enable signal and the B 

conductor 69A. The audio in and out paths of relay 69 65 tone frequency/not A tone frequency signal which are 

are coupled to preamplifier 72 and power amplifier 68 both coupled to the tone generator 50 via conductors 

via the conductors 69B and 68A respectively. The out- 108A (J4, pin 6) and 103A (J4, pin 14) respectively. The 

put of OR gate 79A will go to a logical high whenever tone control 104A also includes an OR gate 101, an OR 
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gate 103, an OR gate 108, and a single pulse generator as "A* 1 tone not busy. The output of AND gate 86 is 

105. The tone control 104A is used to help generate the coupled to the one shot timer 87 via a conductor 86A. 

vehicle present and call tone signals for alerting the The one shot timer 87 generates a 2.2 second tone signal 

service representative 30 of a vehicle present and the which is coupled to the reset input of latch 81. In this 

need of a customer for assistance. 5 regard, when the output of timer 87 goes to a logical 

Latch 92 is similar to latch 91 and has its set input high, the signal immediately resets latch 81 causing the 

coupled to an AND gate 98 via a conductor 98A. AND output of AND gate 86 to go to a logical low. The 

gate 98 has two inputs, one the enable tone "A" input output of timer 87 is connected to latch 81 on a conduc- 

signal on the conductor 27 A and a vehicle detection tor 87A. The output of timer 87 is also coupled to the 

signal from customer station 14 on conductor 25A. The 10 OR gate 100 on a conductor 87B and to the OR gate 101 

vehicle detector signal is generated by the vehicle de- on a conductor 87C. The reset output of timer 87 is 

tector assembly 25. Latch 92 will be set wherever the designated as not B TONE land is coupled to the OR 

enable "A*' tone input signal on conductor 27A is a gate 27C on a conductor 87C. 

logical high and the vehicle detection signal is present As best seen in FIG. 4B, the output from OR gate 100 

on conductor 25A. As the enable "A'* tone input signal 15 is coupled to an OR gate 108 via a conductor 100A. The 

is always a logical high, latch 92 will be set whenever a OR gate 108 has two inputs, one from OR gate 100 and 

vehicle is present at the A customer station 14. another from the single pulse generator 105 whose out- 

The output from latch 92 is coupled to an AND gate put is connected, via a conductor 105A to the OR gate 

95 via a conductor 92A. AND gate 95 has two inputs, 108. The output signal of OR gate 108 is designated 

one from latch 92 and the "B" tone not busy signal on 20 "vehicle tone enable" and is coupled to the tone genera- 

the conductor 27B. The output of AND gate 95 is cou- tor 50 on the conductor 108A. 

pled to the set input of a one shot timer 99 via a conduc- Considering now latch 82 which is similar to latch 92, 

tor 95A. In this regard, whenever latch 92 is set and the the input to latch 82 is coupled from a vehicle detection 

"B" tone not busy signal is a logical high, the timer 99 circuit 21 via an AND gate 88. AND gate 88 has two 

will be set. Tuner 99 is a one shot timer that generates a 25 inputs, one on a conductor 21A from a vehicle detector 

1.8 second signal on is output. The output signal from circuit 21 and the other on the conductor 29 A, enable 

timer 99 is coupled to the reset input of latch 92 via a M B" tone input, which is always a logical high as previ- 

conductor 99A and to an OR gate 101 via a conductor ously mentioned. The vehicle detection circuit 21 is 

99B. Whenever the output of timer 99 goes to a logical similar to circuit 25 and is conventional. The output of 

high, latch 92 is immediately reset, causing AND gate 30 AND gate 88 is coupled to the set input of a vehicle 

95 to go to a logical low. This removes the input signal detection latch 82 via a conductor 88A. 

to timer 99 which returns to a logical low approxi- The output for vehicle detection latch 82 is coupled 

mately 1.8 seconds later. The reset output of timer 99 is to an AND gate 85 by a conductor 82A. The output of 

designated as not A TONE 2 and is connected to the AND gate 85 is connected to a one shot timer 89 via a 

input of OR gate 29C by a conductor 99C. 35 conductor 85A. AND gate 85 has two inputs, one from 

With respect to the two signals from timers 97 and 99 the vehicle detection latch 82 and another on a conduc- 
it should be noted that each is of a different duration. As tor 29B designated as "A" tone not busy, 
will be explained herein, the output signal from timer 97 One shot timer 89 is a 1.8 second timer and has its 
coupled to tone generator 50 for causing a decaying output connected to the reset of the latch 82 via a con- 
signal to be produced whenever the one shot 97 is set. 40 ductor 89A. In this regard, when the output of timer 89 
The signal from timer 99 is also coupled to the tone goes to a logical high, latch 82 is immediately reset 
generator 50 via the tone control circuit 104A. This causing the output of AND gate 85 to go to a logical 
signal causes a tone having a different duration and low. The output from timer 89 is connected to the OR 
which ends abruptly. Thus, the two signals, when gate 101 on a conductor 89B and to the OR gate 103 on 
heard, can be readily distinguished as coming from 45 a conductor 89C. 

either timer 97 or timer 99. As best seen in FIG. 4B, the inputs to OR gate 103 are 

Considering now the "B" station control 104 in coupled to both the timers 87 and 89. Thus, whenever 

greater detail with reference to FIG. 4, the control 104 either one of the timers 87 or 89 produce a logical high 

is similar to control 102 and is electrically connected to output signal, the output of OR gate 103, indicated as B 

the call button 28 and the vehicle drive up loop 24 via 50 tone frequency/not A tone frequency, also goes to a 

cables 16B and 16C respectively. "B"station control 104 logical high. From the foregoing, it should be under- 

includes a pair of latches 81 and 82 which are substan- stood that the output of OR gate 103 will only be a 

tially similar in their operation as latches 91 and 92 logical high when either timer 87 or timer 89 is set. 

respectively. Latch 81 is set via an AND gate 83 having The OR gate 101 has its output coupled to a single 

two inputs, the call signal produced when a customer at 55 pulse generator 105 via a conductor 101A. The single 

station 16 depresses the call button 28 and an enable pulse generator 105 produced a pulsed signal which is 

tone **B M input signal coupled to gate 83 via a conductor utilized with the output signal from the OR gate 100 to 

29 A. The enable tone "B" signal is similar to the enable produce the vehicle tone enable signal. The output of 

tone "A" signal described earlier and is always a logical the pulse generator 105 is coupled to the OR gate 108. 

high as only two customer stations are included in the 60 The OR gate 108 has two inputs, one from generator 

preferred system. The output of AND gate 83 is cou- 105 on the conductor 105A and another on conductor 

pled to the set input of latch 81 via a conductor 83A. 100A from the output of OR gate 100. The output of 

The output of latch 81 is connected to a one shot OR gate 108 is coupled to the transceiver board 30 in 

timer 87 via an AND gate 86. AND gate 86 has two the base station 12 via a conductor 108A (J4-pin6). 

inputs, one from the output of latch 81 via a conductor 65 Considering now the speaker/microphone control 

81 A and another on a conductor 29B from an OR gate 106 in greater detail with reference to FIG. 4B, the 

29C whose output signal is a logical high whenever speaker/microphone control 106 enables a selected one 

customer station 14 is not busy. This signal is indicated of speaker/microphones 18, 20 to be used for two way 
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voice communications in response to a decoded sub- whenever the vehicle at the "A" customer station 
audible tone signal produced by the communication leaves the station 14 or whenever the "B" speaker/mi- 
unit 34. The speaker/microphone control 106 generally crophone latch 112 is set, or whenever the latch reset 
comprises a pair of latches 110 and 112 for controlling a timer 114 goes to a logical high (without an overriding 
corresponding pair of speaker relays 111 and 113 re- 5 set signal being applied to the latch), 
spectively. The speaker microphone relays 111 and 113 Considering now the OR gate 117 in greater detail 
are directly connected to the speaker/microphones 18 with reference to FIG. 4B, the OR gate 117 has three 
and 20 via the audio cables 14A and 16A respectively. inputs, the output signal from the reset latch timer 114 
In this regard, whenever one of the speaker/micro- on the conductor 114A, the output signal from the A 
phone relays are enable a verbal message may be trans- 10 speaker/microphone latch 110 on a conductor HOB and 
ferred to or from its associated speaker/microphone the vehicle detection signal from an invertor 120 on a 
assembly to the transceiver control and transceiver 30. conductor 120A. If the output signal of invertor 120 is 
The latches 110 and 112 are set by the decode A and a logical high, the signal is indicative of the absence of 
decode B signals respectively. The decode A signal is a vehicle at station 16. The output of OR gate 117 will 
electrically connected to the set input of latch 110 via 15 therefore go high whenever the reset timer 114 goes to 
the conductor 64A coupled to the control logic board a high level, or whenever the vehicle of the B station 
31 through the J4 connector (pin 13). The decode B leave the station 16, or whenever the A speaker/micro- 
signal is connected to the set input of latch 112 via the phone latch 110 is set. 

conductor 65A coupled to the control logic board 31 As best seen in FIG. 4, the speaker/microphone con- 
through the J4 connector (pin 8). 20 trol 106 also includes a pair of speaker/microphone 
In order to reset the latches 110 and 112 the speaker/- relays 111 and 113 coupled via audio cables 14A and 
microphone control 106 also includes a latch reset timer 16A between the speaker/microphones 18 and 20 re- 
114 which generates a reset signal whenever the decode spectively and the speaker/microphone latches 110 and 
A signal or the decode B signal goes to a logical high 114 via conductor 110A and 112C respectively. The 
level for less than 0.5 seconds. The output of reset timer 25 relays 111 and 113 are electrically connected to the 
114 is connected to a pair of OR gates 116 and 117, via outputs of relay 69 on a pair of conductors 69C and D 
a conductor 114A. OR gates 116 and 117 are connected through the J4 connector (pins 1 and 2). Whenever the 
to the reset inputs of latches 110 and 112 by conductors enable signals form the latches 110 and 112 are logical 
116A and 117A respectively. The latch reset timer 114 high levels, the speaker/microphones 18 and 20 are 
produces a short duration logic high signal of approxi- 30 coupled through relays 111 and 113 respectively to the 
mately one half second only. In this regard, although service representative 30. 

the latch reset timer 114 will cause both latches 110 and In order to mute the speaker/microphones 18 and 20 
112 to be reset, if the set signal decode A or decode B during switching periods, the speaker/microphone con- 
remains at a logical high level for longer than one half. trol 106 also includes a muting network 108. The mut- 
second, the set signal will override the reset signal and 35 ing network 108 includes a pair of mute duration timers 
the corresponding latch 110 or 112 will remain set. This 121 and 123, where timer 121 mutes the speaker/micro- 
feature is important because it enables the service repre- phone 18 while timer 123 mutes the speaker/micro- 
sentative 30 to control the enabling and disabling of the phone 20. The muting network 108 also includes a NOR 
speaker/microphones 18 and 20 in an easy and conve- gate 125, an OR gate 126 and a NAND gate 127 for 
nient manner. For example, if the service representative 40 forming a control signal designated not SYSTEM AC- 
30 activates the paging feature for a duration of less than TIVE indicative that one of the latches 110 or 112 is set 
one half seconds both speaker/microphones 18 and 20 at a logical high level. As will be explained hereinafter 
will be disabled, while if the paging feature is activated whenever either one of the speaker/microphone latches 
for a duration greater than one half second, only a se- 110; 112 are set to a logic high, the muting network 108 
lected one of the speaker/microphone 18, 20 will be 45 delays the not SYSTEM ACTIVE signal on a conduce 
enabled. tor 127A from going to a logical low for a predeter- 
As best seen in FIG. 4B, an OR gate 118 having two mined period of time established by timers 121 and 123. 
inputs is connected to the set input of latch reset timer As best seen in FIG. 4B, the OR gate 125 has two 
114 by a conductor 118A. The inputs to the OR gate 118 inputs, the output of latch 110 via the conductor 110A, 
are the decode A and decode B signals which are cou- 50 and the output of latch 112 via the conductor 112 A. OR 
pled to the OR gate 118 on conductors 64B and 65B gate 125 will go to a logical high level whenever either 
respectively. From the foregoing it will be understood one of the latches 110, 112 are set to a logical high. The 
that the output of OR gate 118 will go to a logical high output of OR gate 125 is connected to the NAND gate 
level whenever either one of the decode signals goes to 127 by a conductor 125A. 

a logical high level. 55 The NOR gate 126 has two inputs, the output of "A" 

Considering now the reset OR gate 116 in greater mute duration timer 121 via a conductor 121A and the 

detail with reference to FIG. 4, the OR gate 116 has output of the "B" mute duration timer 123 via a conduc- 

three inputs, the output signal from the latch reset timer tor 123A. The output of NOR gate 126 is also con- 

114 on conductor 114A, the output signal from the B : nected to the input of NAND gate 127 by conductor 

speaker/microphone latch 112 on a conductor U2B, 60 126A. From the foregoing it will be understood that 

and the vehicle detection signal from an invertor 119 on whenever either one of the latches 110, 112 are set and 

a conductor 119 A. if the output signal of invertor 119 is the output of either one of the mute duration timers 121, 

a logical high, the signal is indicative of the absence of 123 have timed out, the output of NAND gate 127 

a vehicle at station 14. The output of OR gate 116 will designated as not SYSTEM ACTIVE will be a logical 

go to a logic high level resetting latch 110 whenever 65 low. 

any one of these signals goes to a logic high level. From Considering now the communication unit 34 in 

the foregoing it should be understood that if the "A" greater detail with reference to FIG. 5, the communica- 

spcaker/mi crophone latch 110 was set, it will be reset tion unit 34 includes the antenna 39 which receives and 
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transmits radio frequency signals to and from the base network 244 is coupled to the input of the modulator 
station 12. In order to transmit and receive verbal mes- 222 by a conductor 257A for causing a selected sub- 
sages, the communication unit 34 also includes a radio audible tone to be modulated on the carrier frequency, 
transmitter shown generally at 202 and a radio receiver, The power control network 242 is also coupled to the 
shown generally at 204. The switching arrangement 38 5 modulator 222 for supplying the necessary power to 
associated with the communication unit 34 includes a drive the modulator 222. 

switch arrangement including the switch 38A and 38B The switching arrangement 38 also includes a group 
for applying power to the communication unit 34 and of push button switches such as a power on/off switch 
for selecting sub-audible tones to control the establish- 245 and the paging switches 38A and 38B. The switches 
ing of a communication path to or from a desired one of 10 38 A, 38B and 245 are mounted to a housing unit (not 
the customer stations, such as stations 14 and 16. In this shown) that can be removably attached to the waist of 
regard, the communication unit 34 also includes a sub- the customer service representative 30 by the belt B. 
audible tone generator/decoder 208 for transmitting The housing unit includes means not shown for mount- 
and receiving sub-audible tones as will be explained ing the various circuits of the communication unit 34 
hereinafter in greater detail. 15 within the housing. The switches 38A, 38B and 245 are 
Considering now the radio transmitter 202 in greater conveniently mounted, to the top surface of the housing 
detail with reference to FIG. 5, the transmitter 202 is so the service representative 30 may easily actuated the 
disposed between a microphone 210 for receiving ver- individual switches for selecting a desired customer 
bal messages from the service representative 30 and the station, such as station 14, for interactive verbal corn- 
antenna 39 for transmitting radio frequency signals to 20 munications. 

the base station 12. The microphone 210 mounted to the Considering now the power control network 242 in 

headset 36 and is electrically connected by a conductor greater detail with reference to FIG. 6, the power con- 

210A to an audio processing circuit 212 for condition- trol network 242 includes a rechargeable power source, 

ing the low frequency audio signals for transmitting such as a battery 243. The output of the battery 243 is 

purposes. 25 coupled by a connector 243A to the on/off switch 245 

The transmitter 202 also includes an audio processing for connecting the electrical power from the battery 

circuit 212 includes a microphone preamplifier 213, a 243 to the various circuits of the communication unit 34. 

high pass filter 215, a pre-emphases circuit 217, a low The output of switch 245 is coupled to a pair of voltage 

pass filter 219, and a deviation adjustment circuit 221, regulators 247 and 249 via a pair of conductors 245A 

which are connected in series with one another. The 30 and 245B respectively. Voltage regulator 247 is a +3 

output of the microphone 210 is coupled to the input of VDC voltage regulator, while voltage regulator 249 is 

the microphone preamplifier 213 on the conductor a -1-5 VDC voltage regulator. Direct current voltage 

210A. The high pass filter 215 is electrically connected from regulators 247 and 249 is distributed to the various 

between the output of the microphone preamplifier 213 circuits in the communication unit 34 by means not 

ad the input of the pre-emphasis circuit 217 by conduc- 35 shown. The output of switch 245 is also coupled to a 

tors 213A and 215A respectively. The output of the low power amplifier 251 via a conductor 245C. The power 

pass filter 219 is connected to the input of the deviation amplifier 251 is a conventional power switching ampli- 

circuit 221 by a conductor 219A. tier for supplying power to the modulator 222. The 

The output of the audio processing circuit 212 is output of the power amplifier 251 is coupled to the 
connected by a conductor 221A to a radio frequency 40 modulator 222 by a conductor 251A. An individual 
modulator 222 which modulates the outgoing audio switch (not shown) in the switching arrangement 38 is 
signal on a predetermined carrier frequency signal. The coupled to the power amplifier 251 by a conductor 
radio frequency modulator 222 generally includes an 246A for permitting the customer service representative 
oscillator/frequency modulator tripler 223, a tripler 30 to actuated the power amplifier 251. 
225, a radio frequency amplifier 227, a final radio fre- 45 Considering now the sub-audible tone control net- 
quency amplifier 229, and a transmit diplexer/audio work 244 in greater detail with reference to FIG. 6, the 
blocking filter 231, which are connected in series with sub-audible tone control network 244 generally includes 
one another. The output of the deviation network 221 is a sub-audible tone generator 253 for generating a select- 
coupled by the conductor 221A to the input of the able set of sub-audible tones. In this regard, in the pre- 
oscillator/frequency modulator tripler 223. The tripler 50 ferred embodiment of the present invention the sub- 
225 is electrically coupled between the output of the audible tone generator 253 produces two sub-audible 
oscillator/frequency modulator tripler 223 and the tones: a first tone for selecting a communication path 
input of the radio frequency amplifier 227 by a pair of with the "A" customer station 14 and a second tone for 
conductors 223A and 225A respectively. The output of selecting a communication path with the "B" customer 
the radio frequency amplifier 227 is connected to the 55 station 16: The sub-audible tone control network 244 
input of the final radio frequency amplifier 229 by a also includes a tone amplifier 257 for amplifying the 
conductor 227A. The transmit diplexer/audio blocking sub-audible tone so that it may be modulated onto the 
filter 231 is electrically coupled between the output of carrier frequency by the modulator 222. The tone am- 
the final radio frequency amplifier 229 and the headset plifier 257 is coupled between the sub-audible tone gen- 
antenna 39 by a pair of conductors 229A and 231A 60 erator 253 by a conductor 253A and the input to the 
respectively. modulator 222 by a conductor 257A. 

As best seen in FIG. 5, the switching arrangement 38 In order to allow only those messages transmitted by 

includes a power control network 242 for applying and base station 12 to be heard by the service representative 

distributing power to the communication unit 34 and a 30, the sub-audible tone control network 244 further 

sub-audible tone control network 244 for selecting sub- 65 includes a sub-audible tone decoder 259 for decoding a 

audible tones to control the establishing of a communi- sub-audible tone generated by means not shown in the 

cation path to a desired one of the customer stations, base station 12. The base station sub-audible tone is 

such as stations 14 and 16. The sub-audible tone control carried on the carrier frequency along with the audio 
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signal for controlling an audio gate 261 for attenuating 
the audio signal received by the receiver 204. In this 
regard, the sub-audible tone decoder 259 is electrically 
coupled to a selection switch (not shown) in the switch- 
ing arrangement 38 by a conductor 246B and the audio 5 
gate 261 by a conductor 259A. The service representa- 
tive 30 is able to activate the sub-audible tone decoder 
259 via the selection switch (not shown) for making 
certain that all received signals originate from base 
station 12. 10 

Considering now the radio receiver 204 in greater 
detail with reference to FIG. 5 and 6 ,the receiver 204 
enables the communication unit 34 to receive transmis- 
sion signals transmitted by a customer via the base sta- 
tion 12. The radio receiver 204 generally comprises a 15 
tuning circuit 270 for tuning in to the carrier frequency 
transmitted by the base station 12, a demodulating cir- 
cuit 272 for separating the audio frequency signals from 
the high frequency carrier, a low-frequency amplifier 
stage 274 and an earpiece 276 for permitting the service 20 
representative 30: to hear the transmitted verbal mes- 
sages. 

Considering now the tuning circuit 270 in greater 
detail with reference to FIG. 6, the tuning circuit 270 
generally comprises a receiver duplexer/audio blocking 25 
Miter 281, a radio frequency amplifier 283, a first mixer 
285, a first intermediate frequency filter 287, a second 
mixer 289, and a second intermediate filter 291 which 
are connected in series with one another. The input of 
the receiver diplcxer filter 281 is connected to the an- 30 
tenna 39 via a conductor 39 A in order to permit the 
receiver 204 to process the transmission signals trans- 
mitted by the base station 12. The radio frequency am- 
plifier 283 is coupled between the output of the receiver 
diplexer filter 281 via a conductor 281A and the input of 35 
the first mixer 285 via a conductor 283A. The output of 
the first mixer 285 is coupled by a conductor 285A to 
the first intermediate frequency filter 287. The second 
mixer 289 is coupled between the output of the first 
intermediate filter 287 and the input of the second inter- 40 
mediate filter 291 by a pair of conductors 287A and 
289 A respectively. The output of the second intermedi- 
ate filter 291 is coupled to the input of the demodulating 
circuit 272. 

Considering now the demodulating circuit 272 in 45 
greater detail with reference to FIG. 6, the demodulat- 
ing circuit 272 generally comprises an intermediate 
frequency amplifier Hrniter 293, a fm detector 295, an 
audio gate 297 and a de-emphasis circuit 303 which are 
connected in series with one another. The demodulating 50 
circuit 272 also includes a noise filter 299 and a noise 
detector/squelch control 301 connected in series with 
one another from the output of the fm detector 295 by 
a conductor 295B and the control input of the audio 
gate 297 by a conductor 301A. 55 

The output of the tuning circuit 270 is connected to 
the input of the intermediate amplifier limiter 293 by the 
conductor 291A. The fm detector 295 is electrically 
coupled between the output of the intermediate ampli- 
fier 293 via a conductor 293 A and the input of the audio 60 
gate 297 by a conductor 295A- The output of the fm 
detector 295 is also , connected to the input of the noise 
filter 299; The noise detector/squelch control 301 is 
coupled between the output of the noise filter 299 via a 
conductor 299A and the control input to the audio gate 65 
297 by the conductor 301A. The output of the audio 
gate 297 is connected to the input of the de-emphasis 
circuit 303 by a conductor 297A. The output of the 



de-emphasis circuit 303 is connected to the output of the 
low-frequency amplifier stage 274 by a conductor 
303A. 

Considering now the low frequency amplifier stage 
274 in greater detail with reference to FIG. 6, the ampli- 
fier stage 274 generally comprises an audio amplifier 
305, a high pass filter 307, an audio gate 309, a side tone 
attenuator 311, a volume control circuit 313, an audio 
power amplifier 315, a radio frequency blocking filter 
317, and the earpiece 276 which are connected in series 
with one another. The amplifier stage 274 also includes 
a series connected audio gate 261 and attenuator 263 
which are connected across the audio gate 309 and side 
tone attenuator 311 by a pair of conductors 307B and 
263A respectively. The output of the audio gate 261 is 
connected to the input of the attenuator 263 by a con- 
ductor 261A. 

The output of the demodulation stage 274 is con- 
nected to the input of the audio amplifier 305 by a con- 
ductor 303 A. The high pass filter 307 is electrically 
coupled between the output of the audio amplifier 305 
by a conductor 305A and the input of audio gate 309 by 
a conductor 307 A. The output of the high pass filter is 
also connected to the audio gate 261 by the conductor 
307B. The output of the audio gate 309 is connected to 
the input of the side tone attenuator 311 by a conductor 
309A, The volume control 313 is connected between 
the output of the side tone attenuator 311 by a conduc- 
tor 311 A and the input of the audio power amplifier 315 
by a conductor 313A. The output of the audio power 
amplifier 315 is connected by a conductor 315A to the 
radio frequency blocking filter 317. whose input is con- 
nected to the earpiece 276 by a conductor 317A. 

While particular embodiments of the present inven- 
tion have been disclosed, it is to be understood that 
various different modifications are possible and are 
contemplated within the true spirit and scope of the 
appended claims. There is no intention, therefore, of 
limitations to the exact abstract or disclosure herein 
presented. 

What is claimed is: 

1. A method of communicating between a company 
representative communication unit and a plurality of 
remote customer stations, comprising: 

actuating a single switch at an individual one of said 
plurality of remote customer stations to cause a 
communication request signal to be produced; 

responding to said communication request signal by 
generating an attention attracting signal; 

transmitting said attention attracting signal to the 
company representative communication unit; and 

generating a first audible sound in response to said 
attention attracting signal to alert a customer repre- 
sentative that said individual one of said plurality of 
remote customer stations requires a voice commu- 
nication path to be established for two-way com- 
munication purposes; 

actuating a single switch at an individual another one 
of said plurality of remote customer stations to 
cause another communication request signal to be 
produced; 

responding to said another communication request 
signal by generating another attention attracting 
signal; 

transmitting said another signal to said customer rep- 
resentative communication unit; and 

generating a second audible sound in response to said 
another attention attracting signal; 
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said first audible sound and said second audible sound 7. A method of communicating according to claim 6 

being distinguishable from one another so that said further comprising: 

company representative can determine which indi- receiving said half duplex radio frequency communi- 

vidual one of said plurality of remote customer «*» , via *ort range antenna means cou- 

stations require the establishment of a voice com- 5 . P led l °™ d f nia1 ^ <? f r ! mote sta »? ns ; , . , 

. ^ Al _ - 4 . . 8. A method of communicating according to claim 7, 

mumcat,on path for two-way commumcatton pur- ^ step of receiving the ha] j- 

p°ses. duplex radio frequency communication signal to the 

2. A method of communicating according to claim 1, communication unit carried by the company representa- 
wherein said step of actuating a single switch includes j 0 ^ ve 

sending an electrical signal through a conductor via the 9. a method of communicating according to claim 8, 

single switch in the form of a momentary switch so that wherein said step of generating a first audible sound 

the switch opens and closed to provide an interruption includes receiving said half duplex radio frequency 

of electrical current. communication signal via another short range antenna 

3. A method of communicating according to claim 1, 15 means coupled to said communication unit for transmit- 
wherein said step of generating an attention attracting Md receiving radio frequency signals. 

signal includes generating a message signal indicative of 10 - A method of communicating according to claim 

which customer station caused said communication . * wherein said step of receiving includes coupling said 

request signal to be produced. ^ f du ^ ex r f d, ° fre <. uencv communication signal from 

a k *v "/w* F iwuuv« 20 the another short range antenna means to a tone genera- 

4. A method of communicating according to claim 3, ^ (qj ti a * ne f si d 

wherein said message signal includes a sub-audible tone n A method of commui ^^ according to claim 

s, ^ nal - 10, wherein said tone frequency signal has at least two 

5. A method of communicating according to claim 4, different time durations to help said customer represent 
wherein said message signal is a radio signal. 2 5 tative to distinguish which one of said plurality of re- 

6. A method of communicating according to claim 5, mote stations caused said communication request signal 
wherein said radio signal is a half duplex radio fre- to be produced. 

quency communication signal. * • * * * 
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